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Surgical clip applying apparatus 
operable entirely by one hand for 
advancing clips one at a time into a 
pair of jaws which close the clip on 
body tissue. The clips are fed to 
the jaws in a line. The clips 
releasably intercouple with one 
another to form a train which is 
advanced by a clip pusher acting 
on the distal-most clip in the train. 




As the distal-most clip enters the 
jaws, it is uncoupled from the clip 
train, and the jaws then close the 
clip. The pusher is then retracted 
behind the next clip in the train to 
ready the apparatus for another 
cycle of operation. 
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® Surgical clip applying apparatus operable entirely by 
one hand for advandng clips one at a time into a pair of 
jaws which close the clip on body tissue. The clips are fed to 
the jaws in a line. The clips releasably intercouple with one 
another to form a train which is advanced by a clip pusher 
acting on the distal-most clip in the train. As the distal-most 
clip enters the Jaws, it is uncoupled from the clip train, and 
the jaws then close the clip. The pusher is then retracted be- 
hind the next clip in the train to ready the apparatus for 
another cycle of operation. 
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SURGICAL CLIP APPLYING METHODS AND 
APPARATUS, AND CLIPS AND CLIP TRAIN FOR USE THEREIN 

Background of the Invention 

This invention relates to hemostatic surgical clip 
applying methods and apparatus, and to surgical clips for 
use therein. More particularly, the invention relates to 
hemostatic surgical clip applying methods and apparatus 

5 in which clips contained in a clip applying instrument 
are automatically fed one at a time to the clip closing 
portion of the instrument as the instrument is operated. 

In-line feeding of the clips in surgical clip 
applying apparatus is highly desirable because it elimi- 

10 nates the need for a bulky clip magazine near the distal 
end of the instrument. Such a magazine may obstruct the 
surgeon's view of the jaws of the instrument when the 
instrument is being used to apply hemostatic clips to body 
tissue in a surgical procedure. Several techniques for 

15 in-line surgical clip feeding have been developed, but 

many of these techniques tend to be relatively complicated 
and to require a large number of parts or elements to 
advance the clips to the clip closing portion of the 
apparatus . 

20 It is therefore an object of this invention to 

improve and simplify surgical clip applying methods and 
apparatus . 

It is a more particular object of this invention 
to provide surgical clip applying methods and apparatus 
25 with improved and simplified in-line feeding of .the clips 
to the clip closing portion of the apparatus. 
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Summary of the Invention 

These and other objects of the invention are 
accomplished in accordance with the principles of the in- 
vention by providing surgical clips which releasably couple 
together to fom a linear array or train. The clip train 

5 is slidably disposed along the longitudinal axis of a clip 
applying instrument. A pusher, reciprocally mounted in 
the clip applying instrument, contacts the forwardmost 
clip in the train and pushes it in the distal direction 
toward the clip closing jaws of the instrument. The 

10 remaining clips in the train are pulled along with the 

forwardmost clip until, as the forwardmost clip is enter- 
ing the jaws, that clip is uncoupled from the remaining 
clips in the train and seated in the jaws. The jaws then 
operate to close the clip around the body tissue to be 

1 5 clipped. When the pusher is subsequently released, the 
jaws release the closed clip. The pusher also retracts 
to the proximal side of the next clip, which is now the 
forwardmost clip in the clip train. The instrument is 
ready to repeat its operating cycle. 

20 Although the clips may be made of biologically 

acceptable metal, they are preferably made of biologically 
acceptable plastic, most preferably of biologically absorb- 
able plastic material. Plastic clips may be preferred 
because, if left in the body after the surgical procedure, 

25 they do not degrade the quality of subsequent radiographs 
(X-rays) the way metal clips may. Biologically absorbable 
plastic clips have the further advantage that they are 
absorbed by the body after the clipped tissue has healed. 
Possibly undesirable migration of the clips in the body 

30 during the months and years following surgery is thereby 
avoided. If the clips are made of plastic (whether 
biologically absorbable or not), the normally free end 
portions of the arms of each clip preferably have mutually 
interlocking elements for holding the arms of the clip 

35 together after it has been closed as d scribed above. 
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Further features of the invention, its nature 
and various advantages will be more apparent from the ac- 
companying drawing and the following detailed description 
of the invention. 

5 Brief Description of the Drawing 

Figure 1 is a perspective view of an illustra- 
tive embodiment of the surgical clip applying apparatus 
of this invention. 

Figure 2 is a top plan view of the apparatus of 
10 Figure 1 with some of the upper parts removed to reveal 
some of the interior elements. 

Figure 3 is a view similar to Figure 2 but with 
several elements cut away to reveal additional interior 
elements . 

15 Figure 4 is an elevational sectional view taken 

along the line 4-4 in Figure 3. 

Figures 5 and 6 are cross sectional views respec- 
tively taken along the lines 5-5 and 6-6 in Figure 3. 

» 

Figure 7 is a partly exploded perspective view 
20 of the apparatus of Figures 1-6. 

Figure 8 is a further exploded perspective view 
of a portion of the apparatus of Figure 7. 

Figure 9 is an exploded elevational view of the 
apparatus of Figure 8, 
25 Figures 10 and 11 are cross sectional views 

respectively taken along the lines 10-10 and 11-11 in 
Figure 9. 

Figure 12 is an enlarged plan view of an illus- 
trative surgical clip for use in the apparatus of 
30 Figures 1-11. 

Figure 13 is a perspective view of the clip of 
Figure 12 in position to be applied to body tissue. The 
clip applying apparatus which surrounds the clip during 
application of the clip to body tissue is not shown in 
35 Figure 13 in order to show the clip itself most clearly. 

Figure 14 is a view similar to Figure 13 but 
showing the clip applied to the body tissue. 
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Figures 15, 17, 19, 21, and 23 are a series of 
views similar to a portion of Figure 3 depicting the oper- 
ating sequence of the apparatus. 

Figures 16, 18, 20, 22, and 24 are sectional 
5 views respectively taken along the lines 16-16, 18-18, 
20-20, 22-22, and 24-24 in Figures 15, 17, 19, 21, and 
23. 

Detailed Description of the Invention 

As shown in Figure 1, an illustrative embodi- 

10 ment of the clip applying apparatus 10 of this invention 
includes main body 12 in which two ring handles 14 and 16 
are pivotally mounted to project out of the rearward or 
proximal end of the main body. Ring handles 14 and 16 
are designed to receive, respectively, the thumb and a 

15 finger of one hand of the operator of the instrument. 

Instrument 10 is therefore operable entirely by one hand 
like a pair of scissors. Main body 12 is made up of two 
parts 12a and 12b (see Figure 7) which may be held together 
in any conventional manner such as by a suitable adhesive. 

20 A longitudinal shaft assembly 18 is mounted on 

body 12 and extends in the forward or distal direction 
from the body. Shaft assembly 18 terminates at the distal 
end of the apparatus in a pair of jaws 20, 22. Irs the 
operation of the instrument, jaws 20 and 22 are placed 

25 around the body tissue (e.g., blood vessel 24) to be 

clipped. Ring handles 14 and 16 are then squeezed together 
by the operator. This causes a clip 26 (Figure 13) to be 
advanced along shaft assembly 18 and positioned in jaws 20, 
22 with one arm of the clip in each jaw. Continued 

30 squeezing of the ring handles causes an outer sleeve 

portion of shaft assembly 18 to move distally relative to 
jaws 20, 22 and to thereby squeeze the jaws together. 
This closes the clip on the body tissue. When ring 
handles 14, 16 are subsequently released, jaws 20, 22 

35 reopen and release the clipped tissue as shown in Figure 14. 
The instrument is now ready to begin another cycle of 
operation. 
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Although it will be apparent to those skilled 
in the art that clips of other materials such as metal 
can be employed, th<* illustrative embodiment will be 
described for the most part in the context of the appli- 
cation of plastic clips. 

An illustrative surgical clip 26 is shown in 
Figures 12-14, and a train of such clips is visible, for 
example, in Figure 15. Each clip includes a base 30 and 
two arms 32, 34 extending from respective opposite ends 
of the base. The base and arms of the clip lie in a com- 
mon plane- The clips are made so that the normally free 
end portions 36, 38 of the arms are resiliently biased 
apart, as shown for example in Figure 12. The outer 
periphery of the base portion of each clip includes two 
laterally extending lugs 42, 44, each of which is adjacent 
a respective end of base 30. Alternatively, lugs 42, 44 
could be respectively located along arms 32, 34. The 
inner periphery of the normally free end portion 36, 38 
of each arm includes a slot 46, 48, respectively. When 
the physically separate and individual clips are associ- 
ated with one another in a train, as shown for example in 
Figure 15, the lugs 42, 44 of each clip are respectively 
releasably received in and engaged by the slots 46, 48 in 
the immediately following clip. The arms of each clip 
are prevented from spreading farther apart by the sur- 
rounding structure of the instrument. Accordingly, when 
the forwardmost clip in the train is pushed in the distal 
direction as described in detail below, all the succeed- 
ing clips in the train are pulled along at the same time. 

The normally free end portions 36, 38 of the 
arms of each clip also include complementary latching 
elements 32a and 32c on arm 32 and 34a and 34c on arm 34. 
When the arms of the clip are squeezed together as shown 
in Figure 14, latching elements 32a and 34a overlap and 
interlock with one another, and latching elements 32c and 
34c similarly overlap and interlock with one another. 
Once these latching elements interlock, they hold the clip 
closed. The sense or dir ction of the overlap of latching 
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elements 32a and 34a is opposite to the sense or direction 
of the overlap of latching elements 32c and 34c. For 
example, when clip 26 is viewed from above as in Figure 14, 
latching element 32a is above latching element 34a, but 

5 latching element 32c is below latching element 34c. This 
makes the clip highly resistant to inadvertent reopening 
by helping to keep arms 32 and 34 co-planar. 

Considering now the construction of instrument 10 
in more detail with reference to Figures 2 and 3, handles 14 

10 and 16 are pivotally mounted on main body 12 by means of 
a substantially cylindrical knob 52 at the distal end of 
each ring handle, in cooperation with cylindrical 
sockets 53 in the interior of main body 12. If desired, 
a pin or screw 54 may be located coaxially in each of the 

15 above-described pivotal connections so as to extend through 
main body 12 and the associated knob 52 to help maintain 
handles 14 and 16 in main body 12- Pivotally mounted 
links 56 and 58 are connected between handles 14 and 16, 
respectively, and the proximal end of sleeve 60. Link 56 

20 is pivotally connected to handle 14 by pin 62; link 58 is 
pivotally connected to handle 16 by pin 64; and both links 
are pivotally connected to sleeve 60 by pin 66. Sleeve 60 
is mounted for longitudinal reciprocal motion relative to 
housing 12. When handles 14 and 16 are squeezed together, 

25 links 56 and 58 drive sleeve 60 in the distal direction. 

Sleeve 60 is resiliently biased in the proximal 
direction by compression coil spring 68, which is compressed 
between surface 70 (Figures 3 and 4) inside housing 12 
and the proximal end of aperture 72 in sleeve 60. The 

30 proximal resilient bias of sleeve 60 also resiliently biases 
handles 14 and 16 apart. The outward motion of handles 14 
and 16 is stopped by contact of the handle shafts with 
the sides of main body housing 12 as shown in Figure 3. 
Spring 68 is thus the main return spring of the instrument. 

35 As is best seen in Figure 8, sleeve 60 is basi- 

cally a channel-shaped member, pref rably made of metal. 
Inside the channel defined by sleeve 60 is jaw member 74, 



» 



-7- 



0 220 643 



which is fixedly mounted relative to housing 12 by coop- 
eration of housing lugs 76a and 76b with apertures 78a 
and 78b in the proximal end portion of jaw member 74. 
Lugs 76 pass freely through the distal portion of aper- 
ture 72 in sleeve 60. The distal end portion of jaw 
member 74 is bifurcated to define two spaced, substan- 
tially parallel arms 82 and 84. Jaws 20 and 22 are 
respectively mounted on the distal ends of arms 82 and 
84. Jaw member 74 is preferably made of resilient metal 
so that arms 82 and 84 can be deflected toward one another 
as described in detail below, and so that when the force 
on them is released, they will resume their original spacing. 

Fixedly mounted on the upper surface of jaw 
member 74 is clip train container 90. As best seen in 
Figure 10, clip train container 90 is a C-shaped channel 
member whose longitudinal axis is aligned with the longi- 
tudinal axis of jaw member 74. The channel of clip train 
container 90 contains a plurality of clips 26 arranged in 
an interlocking linear array or train as described in detail 
above (see again Figure 15). The normally free ends 36, 
38 of each clip point in the distal direction, and the 
train of clips is aligned with the longitudinal axis of 
clip train container 90. Clip train container 90 has a 
raised dimple or detent 92 near the distal end of the 
channel which helps to uncouple the distal -most clip from 
the clip train as described in detail below. Clip train 
container 90 also has a leaf spring portion 94 which 
projects up into the channel and which acts as a pawl 
member to substantially prevent the clip train from moving 
in the proximal direction. Clips can move past pawl 
spring 94 in the distal direction by depressing the pawl 
spring as they pass. However, clips can not move back in 
the proximal direction because the distal end of pawl 
spring 94 will contact the base 30 of a clip approaching 
the spring from the distal side and prevent further proximal 
motion of the clip (see Figures 23 and 24). The clips 
are pr vented from inadvertently falling out of ,the distal 
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end of container 90 by inwardly biased leaf spring elements 96 
(Figure 8) near the distal end of container 90. 

As best seen in Figure 8, the upper portion of 
clip train container 90 is open to permit pusher finger 102 
at the distal end of pusher member 100 to extend down into 
container 90 and to contact the base 30 of the distal -most 
clip in container 90. Pusher member 100 is mounted over 
clip train container 90 for longitudinal reciprocal motion 
relative thereto. Pusher member 100 is coupled to channel 
member 60 by means of coupler 110 and compression coil 
spring 120. Coupler 110 fits in a proximal portion of 
channel 60 and includes a pair of laterally extending 
lugs 112a and 112b which respectively fit in slots 114a 
and 114b in channel member 60 so that coupler 110 reci- 
procates longitudinally with channel member 60. The 
proximal end of pusher member 100 includes downwardly ex- 
tending finger 104, which fits into coupler 110 on the 
proximal side of transverse bar 116 in the coupler. 
Finger 104 is resiliently biased in the distal direction 
against transverse bar 116 by compression coil spring 120, 
which also fits in coupler 110 and acts between the proxi- 
mal end of the coupler and finger 104. Spring guard 122 
below coupler 110 keeps spring 120 in coupler 110. Aper- 
ture 124 in spring guard 122 allows the extreme lower end 
of finger 104 on pusher member 100 to enter aperture 78c 
in jaw member 74 (see Figure 4). 

The above-described coupling between pusher 
member 100 and channel member 60 operates as follows: As 
channel member 60 moves in the distal direction in response 
to operation of handles 14 and 16, coupler 110 and spring 120 
cause pusher member 100 to move with channel member 60 
until finger 104 contacts the distal end 78d of aperture 78c 
in jaw member 74. Thereafter, further distal motion of 
pusher member 100 is prevented by this contact between 
finger 104 and surface 78d. Channel member 60 can con- 
tinue to move in the. distal direction, but pusher member 100 
is stopped. Spring 120 compresses to permit this differ- 
ential motion of elements 60 and 100. When handles 14 
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and 16 are released, channel member 60 moves back in the 
proximal direction and pusher member 100 is pulled back 
with member 60 by contact of transverse bar 116 with 
finger 104. 

5 Shaft assembly 18 is covered by cover 130 

(Figure 8) which is secured to channel member 60 by coop- 
eration of tongues 132 on cover 130 and apertures 134 on 
channel member 60 (see Figure 10). 

The sequence of operation of the apparatus in 

10 response to squeezing and then releasing handles 14 and 

16 is best seen in Figures 15-24. Figures 15 and 16 show 
the apparatus before squeezing of the handles begins. 
Channel member 60 , coupler 110, and pusher member 100 are 
all in their proximal-most positions. Pusher finger 102 

15 is on the proximal side of the distal -most clip 26 in the 
clip train. Jaws 20 and 22 are open and positioned around 
the body tissue 24 to be clipped. 

In Figures 17 and 18, squeezing of handles 14 
and 16 has begun. Accordingly, channel member 60 has moved 

20 in the distal direction, carrying with it coupler 110 and 
pusher member 100. Pusher finger 102 has contacted the 
base 30 of the distal-most clip 26 in the clip train, 
thereby advancing that clip and all the other clips in 
the distal direction. When the apparatus reaches the stage 

25 shown in Figures 17 and 18, the distal-most clip has passed 
detent 92 , is nearly out of clip train container 90 , and 
has begun to enter jaws 20 and 22 with one arm of the clip 
on each side of the body tissue 24 to be clipped. Jaws 20 
and 22 have longitudinal slots 143 and 145, respectively, 

30 for receiving the arms of the clip to thereby maintain 
the proper location and orientation of the clip. Also, 
as the distal-most clip is entering the jaws, outer 
peripheral portions of clip arms 32 and 34 respectively 
contact synclinal cam surfaces 142 and 144 on jaws 20 and 

35 22. This caus s the arms of the distal -most clip to pivot 
toward one another slightly, which brings lugs 42 and 44 
on the distal-most clip together enough to uncouple the 
distal-most clip from the succe ding or next-to-distal -most 
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clip in the clip train. At the same time, the next- to- 
distal-most clip contacts detent 92 which increases the 
resistance of the clip train to distal motion and thereby 
helps to uncouple the distal-most clip from the clip train. 
Figure 17 shows the distal-most clip just after uncoupling 
from the clip train as described above. It should be noted 
that detent 92 is sized and positioned so that it retards 
the clip train only when the distal-most clip is to be 
uncoupled. At other positions of the clip train, detent 92 
does not contact any portion of the train. 

As a possible alternative to uncoupling the 
distal-most clip by squeezing the arms of that' clip together, 
the distal-most clip could be uncoupled by allowing the 
arms of the next-to-distal -most clip to spread apart. 
This could be accomplished by spreading apart the side 
walls of clip train container 90 at the point at which 
uncoupling is desired. 

Figures 19 and 20 show the apparatus after still 
further squeezing of handles 14 and 16. Elements 60, 110, 
and 100 have advanced still farther in the distal direction. 
Pusher finger 102 has now pushed distal-most clip 26 com- 
pletely out of clip train container 90 and fully into 
jaws 20 and 22. The clip is prevented from falling out 
of the end of jaws 20 and 22 by inwardly projecting clip 
stops 146 and 148 near the distal ends of the jaws. The 
remaining clips in the clip train have remained stationary 
since the distal-most clip was uncoupled from the train 
as shown in Figure 17 because the next-to-distal -most clip 
is captured between detent 92 and pawl spring element 94. 
The distal end of channel member 60 is just about to contact 
diverging cam surfaces 152 and 154 on jaws 20 and 22 respec- 
tively. Also, the lower end of finger 104 on pusher 
member 100 has just contacted the distal end 78d of 
aperture 78c in jaw member 74. This prevents further distal 
motion of pusher member 100 as squeezing of handles 14 
and 16 continues. 

The condition of the apparatus in response to 
the final portion of the squeezing of handles 14 and 16 
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is shown in Figures 21 and 22. El ments 60 and 110 con- 
tinue to move in the distal direction, but pusher member 100 
is prevented from sixh further distal motion by contact 
of finger 104 with surface 78d. Accordingly, no further 
distal motion of the distal-most clip occurs. The distal 
end of channel member 60 engages cam surfaces 152 and 154 
on jaw member 74 and cooperates with those surfaces to 
squeeze jaws 20 and 22 toward one another . This squeezes 
the arms of the distal-most clip together until clip ele- 
ments 32a, 32c, 34a, and 34c interlock to hold the clip 
closed around body tissue 24. The arms of the clip may 
include apertures 32b and 34b, respectively, to provide 
some relief of the pressure on the tissue. However, the 
clip preferably applies sufficient pressure to the tissue 
to produce hemostasis without 'causing undue tissue damage. 

The clip-applying stroke of the instrument is 
now complete. Handles 14 and 16 can not be squeezed to- 
gether any farther because handle stops 14a and 16a 
(Figures 1-3) have contacted proximal projection 12c of 
main body 12. When the operator releases the squeezing 
pressure on handles 14 and 16, main return spring 68 drives 
channel member 60 back in the proximal direction. This 
allows jaws 20 and 22 to open and release the closed clip 
as shown in Figures 23 and 24. It also pulls pusher mem- 
ber 100 back so that pusher finger 102 rides up over the 
base 30 of what is now the distal-most clip in clip train 
container 90. The clip train is prevented from moving in 
the proximal direction by pawl spring element 94 in the 
bottom of clip train container 90. When handles 14 and 
16 have been fully released, the apparatus has returned 
to the condition shown in Figures 15 and 16 and is ready 
to begin another cycle of operation. Thus pusher finger 102 
is limited to motion between (1) a proximal-most position 
in which the pusher finger is between the distal -most clip 
and the next-to-distal-most clip in the clip train at the 
location at which the clip train was left when the pre- 
viously distal-most clip was uncoupled from the ,train, 
and (2) a distal -most position in which the distal-most 
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clip has be n fully pushed into jaws 20 and 22. The 
proximal-most position of pusher finger 102 is established 
by contact of ring handles 14 and 16 with main body 
housing 12 as shown in Figure 3. The distal-most position 

5 of pusher finger 102 is established by contact between 
finger 104 and surface 78d. In this way one, and only 
one, clip is pushed into jaws 20 and 22 during each 
operating cycle of the apparatus. 

Clips 26 may have various sizes depending on 

10 their intended use. Typical clips may be about 10 mm long 
and 8 mm wide before being closed. Much smaller clips 
may be used for certain applications in microsurgery. 
Larger clips may be used for other purposes such as closing 
vas deferens and oviducts . The clip applying apparatus 

15 is sized appropriately for the clips it is to apply. 

As mentioned above, clips 26 may be either metal 
or plastic, and may be either biologically absorbable or 
nonabsorbable. Preferred absorbable polymers include 
homopolymers and copolymers of glycolide, lactide and 

20 p-dioxanone. Preferred nonabsorbable polymers include 
nylon, polyester, and polypropylene. Typical metals 
include aluminum, magnesium, stainless steel, tantalum, 
and various alloys of these materials, some of which may 
also be biologically absorbable. 

25 The provision of apparatus which advances a clip 

train by pushing on the distal -most staple in the train 
greatly facilitates use of plastic clips because it avoids 
the problems associated with attempting to push a line of 
plastic clips from the rear. If pushed from the rear, a 

30 line of such clips may tend to buckle and therefore bind 
in the apparatus. " Also, because of the nature of the 
plastic clip material, the line of clips may foreshorten 
when pushed from the rear, thereby making it difficult or 
impossible to maintain the clips in registration with the 

35 surrounding apparatus for proper progression of one clip 
into the jaws during ach operating cycle of the appratus. 

Advantageously, the entire apparatus qan be made 
economically disposable after use in a single surgical 
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procedure or after the supply of clips in clip train con- 
tainer 90 is exhausted. In this way all difficulty and 
expense associated with cleaning, sterilizing, and reload- 
ing the apparatus for reuse can be entirely avoided. Be- 

•j cause channel member 60 acts as a reciprocating sleeve to 
close jaws 20 and 22 , most of the operating elements in 
the apparatus must transmit only tension and compression 
forces, not bending moments as in instruments which operate 
like scissors or pliers. The instrument can therefore be 

10 made with an extremely light and slender construction* 

The relatively small amounts of material required, as well 
as the simplicity of the design of the instrument, make 
it economical to produce the instrument as a disposable 
item if desired. For this purpose, main body 12 and much 

15 of handles 14 and 16 can be made of inexpensive plastic 

materials. Alternatively, the apparatus can be made with 
a permanent and reusable construction if desired. In either 
case, the in-line feeding of the clips and the slender 
construction of shaft assembly 18 permit a clear view of 

20 the jaws at all times. This is highly desirable in deli- 
cate surgical procedures. 

It is to be understood that the individual clips 
and/or clip train of this invention are usable with clip 
applying instruments other than the particular one de- 

25 scribed above. For example, in my concurrently filed, 
commonly assigned, U.S. patent application Serial 
No. 429,249 entitled "Surgical Clip Applying Apparatus 
Having Fixed Jaws" (Docket No. USSC 1030), which is hereby 
incorporated by reference herein, clip applying apparatus 

30 is shown which has fixed jaws and which may use the clip 
train of this invention (see especially Figures 1-17 of 
that application). Other modifications of the particular 
embodiments shown and described herein are also within the 
scope and spirit of the invention. For example, other 

35 types of actuator elements, such as a pistol grip and trigger 
arrangement, could be substituted for ring handles 14 and 16 
in the apparatus of Figures 1t24 her in. 



10 



15 



-14- 

CLAIMS :. ^ ^ 

1 , / 0 220 643 

1. Apparatus for applying a surgical clip* from 
a linear array of clips, comprising: 

a pair of distally located, lat rally spaced 
jaws (20, 22); 

a clip pusher member (100) located proximally 
of the jaws (20, 22) for pushing the clip into the jaws by. 
means of a relatively short distal motion of the clip 
pusher member relative to the jaws; 

a jaw closing member (60) located proximally 
of the jaws (20, 22) for forcing the jaws together and 
thereby closing the clip in response to the latter portion 
of a relatively long distal motion of the jaw closing mem- 
ber relative to the jaws; and 

actuator means (14, 16, 110, 120) for produ- 
cing the distal motions of the clip pusher member (100) 
and the jaw closing member (60) relative to the jaws, the 
actuator means causing both members to move together during 
the relatively short distal motion of the clip pusher mem- 
ber (100), after which the actuator means stops the clip 
pusher member and causes the latter portion of the distal 
motion of the jaw closing member to proceed. 

2. Apparatus according to claim 1, wherein the 
actuator means comprises: 

an actuator member (110) mounted for distal 
motion relative to the jaws for producing proportional 
distal motion of the jaw closing member relative to the 
25 jaws; and 

resilient means (120) for coupling the actua- 
tor member (110) to the clip pusher member (100) so that 
the actuator member also produces proportional distal mo- 
tion of the clip pusher member relative to the jaws until 
30 the clip pusher member (100) is stopped by the actuator 
means. 

3. Apparatus according to claim 2, wherein the 
resilient means (120) comprises a compression coil spring. 

4. Apparatus according to claim 2, wherein the 
35 apparatus applies a plurality of surgical clips one after 
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another from a clip array aligned with th distal-proximal 
axis of the apparatus, wherein the actuator means (14, 16, 
110, 120) causes th clip push r member (100) and th jaw 
closing member (60) to return to their initial positions 
5 after each clip has been closed to prepare the apparatus 
to apply the next clip during the next distal motions of 
the clip pusher member and the jaw closing member, wherein 
the clip pusher member (100) pushes distally on a predeter- 
mined portion of the distal-most clip in the array during 

10 each distal motion of the clip pusher member relative to 
the jaws, and wherein the length of the relatively short 
distal motion of the clip pusher member (100) relative to 
the jaws is greater that the spacing between the predeter- 
mined portions of two adjacent clips in the array but less 

15 than the spacing between the predetermined portions of two 
clips in the array that are separated from one another by 
a third clip. 

5. Apparatus according to anyone of claims 2 to 
4, wherein the jaws (20, 22) are resiliently biased apart, 

20 and wherein each jaw (20, 22) includes a cam surface (152, 
154) for cooperating with the jaw closing member (60) to 
cause the jaw to move toward the other jaw in response to 
the latter portion of the distal motion of the jaw closing 
member • 

25 6. Apparatus according to claim 5, wherein the 

cam surfaces (152, .154) are anticlinal in the distal direc- 
tion, and wherein the jaw closing member (60) comprises 
first and second surfaces for respectively traversing the 
cam surfaces (152, 154) during the latter portion of the 

30 distal motion of the jaw closing member (60) , the first 

and second surfaces being laterally fixed relative to one 
another so that they cooperate with the cam surfaces to 
force the jaws (20, 22) together. 



